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(54) BfcHOgft] seSWfrgHRtf^KjitffSc 



(57) [SMI 

[111 K!) 7 hffi«f-HStb/5:^ K?^^©'*- 

^WKSvtu *^mx*m&£^tcm3mos fet 

[»*#ai 1 0 ±(DB 1 ^ll^Sfti 

tf^v'-^MB 1 1 tZj&tftZtlft 2 1F*3{C^1 

itI©[-'!)7hIS!19^ML, ^co h uv^Offii) 
SAHiw K y 7 h««*Htf i 5 fc'*— *«« 1 2 

&MfSL1S. ^h7f/t^-^f«2 0li, ffllBfita 
^tt««tt^#fi*»«^3i tf ^ ~> + /wjf j-*f u t 
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[#fFfflt#»«5ffl] 

i #fcom i mmmv-^m^mts 4 5 icffM^ttfcm 
iwi2iti^-^w. itfjfEi*tcomi jsmnjy- 
^^&tfiitjfem i com 2 ^mM^-^ffi^^i^y- 
s^^^^LT^$ttfcy- hint, utifemi^ 

a x>> e> mm z& # & »* x m&^m&mm <r> s xnm 
zntc v u^Kmit>&^Wsi&isixtz.m i mmm KD7 

zmm&^i-zm 2 <©m 2 mnm^-xmi&t zmn. 

Ji $ t* g$*f6] iz -^mm mm k u 

2 ] mi mnm*m&mm±.^jfm£}vtzm 

l^mMy-^^ffM-rsigt, mmmimnm. 

mmmy-xmmzmtsxo^m 1 rog2#ti'<-^ 
M«OM-r?>i@i:» M!Ei*tcomi*msyy-;*1S 

>-y y— t-jfyxm&mf&m^xffim. h i^^^-mm^h 

x. mmh^yrmmmm^^ hy4^x^<o , jao 
mmm i com 2 

£*-t-sm 2 com 2 mmm-<-^mm.^m-r^T.m 

t . flta h u ix-5 4 5 f-m l 

MIESS 1 ^yUl^M^cOHfllE 
1 *fcom 1 y-^H^t/HulEm 1 om 2 *f ®§! 

mmm i com2^mM-<-^^{cfi^e>^^ffi«ji, 
zMXfaizTFmtom&tfm-izttmztix^^ 
[»*^ 3 1 mi mnm*mftmm±^wm£htcm 

i ««S¥^^e^Jfv-r^eco^ffiffi^ic i M<Dm 

v?*i/r*m<7>mm&®^^ mm 1 *tcom 1 
^a^y-^^s-Htf i 9 i com 2 mmm^-x 
m®*Bi&irzT.nb. mm iM<om 1 mnwv-*m 



h i/^^ftii^iat-^ h7^f ^KififjiEfg i com 2 
m^-xmm^mwii-zm 2 <om 2 ^ms^-*®^ 

Mffij«<OBiifH 1 *tcom 1 ^«^y-^^n?st>'MtHm 1 
©I2i|ti'<-^iii±(:y- h^kK^^uxy- 
Mi^Mtsis^i^^ sfi!am2<om2^a^ 

<DW-tsxfaX'h%m^fa^mvm&frfy—\^ftmzft, 

[0 0 0 1] 

<0. t < i-^-^ffitaCO/h$V^ffim£E^y— MOSFET 
[0 0 0 2] 

[t£5t£cO#[fl?] ^*co^SJMOS FET(4, HI 2 (C^ 
-tXoiZ, N + v-y =iv^if<O^^S^l 0 OcoRffi 

0 0^ffi(-«N^V!J ^^f^drv-^^S (tiT, N 
3it'^JrV^/PSiV^9) 1 0 1 &Bl&£tlX\,^Z> a N 
it^*->t;Hl 0 l^H^{-»4P^^t£t!c® 
^sp^-^«l 0 2 i LtMJtit^S. P-<— 

xmmi o 2<DmMmm^\±N+^m&mmt®.fr'ti+ 

y — ^mtkl 0 3 i LTffM^tbT^-5„ N+y-X^ 
^fitty-^m® 1 0 6^^$tUTV^ c N 
if?if->t^il0 1, p^?— ^.^it 1 0 2WN + 

y-x^i o 3co±icy- ^K-fk^i 0 4^tty 

-Mil 0 5W^^tv^5„ Nif?Jf->t/H 
MOSFETIt KU-Om»fDii, K!)7Hil 0 1 

[0 0 0 3] L^t, i«3fcif>fc^-v»gt*sti*BB«6«> 
lcJt#-t-5„ SttlE 6 0 0 V(OMO S F E TT'llt V 
Jgia/^frco 9 5 %JW±* 5 Ni f^df-->^/P^cOjgfitT-,S 
*bP>H-CV^„ ®tEMOSFET©J;9l;t 

tiC&TW 5 i t ttH L^o fc. * r tf $ 
MlJiM^^lSMOSFET^lUhfc. HI 

LV^1titcOfi$^MOSFETcO»TBIllT*fe-5„ N + v-y 

^ y4 ifco^mwmm 1 2 0 coKBic»4 k w-^ 1 
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9*is*frMl 2 1 1 2 O^ffico-^ 

* X* A 9 & t? h U $ *L*5 9 ^OffilJ^iSS^^ 

^ttP^-^ffi«l 3 O^sgf-^ h?>f T'ttfcJB/jfcS 
jh/o^5 0 N^fcr^v^Hf l 2 io*ffi««(cfiP 
3 0 tajRW^o/ir^SP+^-^fiKl 

5) 1 2 9 t LTfflV^*VCV^ 0 
[0 0 0 4] P+^-^i«l 2 2©*iBi«l:ttN + 
5F«*ffi«««35SN+y— >^««1 2 3 UTJgfiR^ix 

fg«E 1 2 9 Sr«^T?3f«^MB|-e 1 ;ft^£*bT^<5 0 
N+y-xffiigU 2 3H«y-Xlffi 1 2 6jWKj«3Jx 

Ky 7 hfi«i 2 gjsitfp^^tai 3 0 

bWtitmi 2 4^W- Mil 2 5^ 
MrfLZtlX^Zo y-hfffil 2 5tt, y =» >^MMt 

J: 5 f^, :i(OMOS FETOIr/Mtigte, P+-<— 
8(122, N + y-xMl 2 3, ^-MM12 
4, y-MI12 5, y-^fI12 6, >t 
S127, Ky 7 h«|«l 2 9feitf P^^S«1 3 

V«MO SFETIt ir^r* irfc£fflV^°^ — 4£<£>NgJ 
xt 0 ^^v/t/H^ Ky 7 hM^: tTM^ti, ^rco 

[0 0 0 5] MO S F E Tt/W^t^f)t7«l||:4 
Sir, P^W*i»iiiftftKy7m(| (NS 
««) fc«J*£tLS^aJi«:ffi*-lt:S. fit, G&jhS 

£5 Q P^^«?rl^(:l(j:t^ ^lii 

P^t«13 0it KT<^»igXSicJ:9Ji?«S*t 
£ c i-f, g$ 3 0 0-5 0 0/zmlScDN + i/y3y 

2 0_hfcJBt»5 0 Mmgl 
lxl 017 C m-3gS(DNSx e^v'-wWf 12U 
fMt^o N^t^^rS^/Wl 1 2 1 <0*B5««I^3K 
d y^i^Pi^t^AttP+^-^l 2 2 
^Mt5 (HI 4) 0 N^cfc'^v'Y/Mf 1 

(His) o ro^x^ 1 3 2 ^m^xmrntm 



(RIE:Reactive Ion Etching) f£j:!9, P 
2 2»t)^SMSl 2 0«ffi^>Uy 

f y^tSi 51: h u^f - 1 3 l SrJgrttSo H^yf 

1 3 1 Oifgwte, 6 M mgl ^£dte, Nixt'n 
*s^?vm 1 2 1 (OJK*5 0 vm£ *)%&m< 4otv>5 

(mi 6) . 

[0 0 0 6] CVD(Chemical Vapour Deposit io 

n)#iff:ij; 9, h uyfl 3 1 rtSB^ERt/-^* * 1 3 
2*®, hi/yf 131 Oj£ffifc»ffi-r3¥8M«« 1 

2 0±CSiO 2 4 4f0^2/7rlMb«l 3 3 *J&tftt 
5 (0 1 7) o -t(Dm, b u-v^l 3 lrtffiiCH/y 
^1 3 l*a5^&*©««^sKu^*if<opa5p*B*Sr 

tt h i/yfllt:^ h7^f^PSffi«»i 
tMt, r^i«^P^-x«13 0^f6 (Ell 
8) 0 *<©S, XS^r$^(c31i6T, il3C^fli 
MOSFET?:MtS 0 
[0 0 0 7] 

«M*s»»Ui5i:t5«li] W»a«>J:5te, 013 
l:*t»lMOSFETtt, *^ffiKrt s »tfc«flii:Jt0y 

5(5(7) t C0Cit« LTi^lJEIC 6 ft if * ^fiR<0fij*B» 

osfet^ i•5«EE^c*5v^■r*^ffiJS:* s /^sv^^:v^5 
^««>«« (p^-*®«) Wt, ^ny^WPiffi 

t*&& 0 h u^^jEias^t-r^-^ffiA^^^t^- 

irtfSfctK ^^/-c^ h i/yflSoN + V y n 

fc 0 -tO3B*M0 S FETcoWJ±^iS<-T6r irsjs-e* 

SFETm^, ^vfiJRSr/hS <"T5ir irfcfc*© 

[0 0 0 8] 

yf rtCl 1 K y 7 h^SSrM 

by4y p tf:<nm2mmm 
^-^S«S:ix.fct/uiiS:Wt5MO S F E Ti:*3 
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[ooo9] i-**>*». *369i©¥8H*giBH\ $1* 

*ffi«£Bt? J; b KWf&Z *ifcm l©12 #11^-^ 

J*2«tt£'<-.x4ttt&fc1t*.. SMESS 2 <OJB 2 jgm^ 
-^-x^^WhusE^ 1©I2 <b 

[0 0 10] *«M©i|£*«:««ro«tj&*ffitt. Jg 1 « 

*i/\j\sm<o$mmmz. in<r>mi mnmy-^mmz 
m<o%m t mmz, mmiM^mimmmy—^mm^m 
iriEi*t<o!Bi*ma!y-^ffl«i»i©*ffi*»fe»ffi 

(B S G;BornSilicate Glass) 

u- ><?mm*t># n 1 

/WB*;:4£1ft$*T, HIE h u^flMejSiafc:;* h?^/ 

tt-c&o, j-oniBiB 1 ©IB 2 ajma^-^^fflj^ 

«jfcfi*5«*SrW-f 5JB 2 «>JB 2 #m§k<-*fil«£ 

es^whuie i i ^ms?y-^ffi«s.t>'MiE^ i 
©as 2 ^ms^-^««±i^y- hmor*^ ity- 

h«««rJB/*i-5:r£ fflfKSS 2 <©» 2 mMM 



[OOll] Sfc, **W©¥##£B<0SiS#8cW;, 

* 1 w«®¥*#aas±fcjBfifc$iifc* 1 wt3»¥*# 
i/^^m^^ffiffi^t^. stiiEi^ro^i^ssy-^^ 

«&HtfJ:5te. fB 1 ©12111^-^illrjfMt 

sisi:, hie 1 imnmy—^mmm<omm^ 
wan* h 7-y rtt^flftiB* i <om 2 mmm^-^mm 

tfttEJB 1 »lliMM(:itr# *v'r^Ji*ffi«««>fiaiB 

i »co^ i y-^mmRx/mum 1 wig 2 
-<-xm®±.izy- hmtrnz-frirxv- hmmzmm. 

x-hzMjjfaiz^mmmmfttttf&i—x'&zz t&m2 

[0 0 12] 

mm&m.w-rzo s-f, Hi75Sfia8*#fiauT»i<o 

^M^I^tftBJ-rS., «!MOSFET©t;U« 
jg&SH-»rBlil, 121 2 tt, m 1 W-fe^igoftJ^^SiS 

&1 OroftStcji^M^ib^S >mH (D) 1 

7 #m&£tix^z> a ttt, i o (Dmmm 

v'ir^etv^p) 1 1 /JS^/&£*LT^5. Nit^^rv' 
-^^g 1 1 f^fi. ^co^ffi^^^^Ste 1 0^®W— 

^*T-At»iitfi>u^2 i &mr&£ti3$v. ^(omm 
^^$ttrv^„ Nit' ^df-v-^/wg i i co^ffi^^f^ 

1 2*s^$4xTV^5. l-u>f2 1 rt^|5(r»±N^ixy 

N+ y-^mm l 3 t UTM^tttv^. 
[0 0 13] N+y-^Sil3tt, t°7— fccDKy^ 

hffiigc i 9 zmAsx-mmommx 1 »»j«**i,tv^. 
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(s) 1 6twtii£*ix^z>o i 

1 9Xt/P'<-^««2 0O±lcy-MMfcitl 4£^ 
iT^yv/yny^^^/^y-hta (G) 15^ 

7I£/&$*lt^5 0 y-MSi5it v'Ja^iWfci*: 

2 Ofl P+^f«12tNxt^^> 
-wHi 1 l^E®«fl4oT*3^ _B_ofift<bft^ 
««2 0aH t^^Vt/vf 1 1 ^S^^T'fc 

iC, Z<DMOSFET<D±/lsMm& s P +^<— Xfgigc 1 

1115. y-xtil6, KM>«S17, Ky 7h 

[0 0 14] r^SMOSFETit -fcA-r £ fcjfffl^ 

<oWEESr«*J; Oi«<T?#S. RK* HI 4 7I/M0 8 S:# 
HSLT01 <Z>MOS FET©"fe^flliS<D»itt*ffiS:lttM 

[0 0 15] £i\ l?$ 3 0 0-5 0 0 /img^N + 
S/ y a 1 0 JiKJgJp 5 0 M m^S> 

lxi 017 C m-3gg^Nx f^v'^/iWI 1 1 

Sr^i-^o N^^e^arv-rym 1 1 (Dmm^mctf 

n if (O P iJPMiftiaA UT P + ^-^«« 1 2£ 

(04) . mz s N^t°*^>-wwn 

L t x 5/ f y ^(^t § v ^ ^ SrMt 5 (05) 0 ft 

^<n**t 2 2&m^xmmkmMb&mk<nm& 
i?*t££&mm\^tzRfc&4*^y^y (rie) 

fcJ:*K P+^<-^«ttl 2*ffi^fe^»#S*El 0* 
M£'>L^;y^>^i-£ J: 5 (w h uv^2 1 ZMf&lr 
5 Q h U-^2 1 <0«wfl 6/imgg, SiSdfl N 
S^e^v^/Wl 1 1 (Ogf 5 0 nm£Vt&ft%k< ft 
oTV>5 (06) 0 ^yffiwli 

S« 1 0 JifcKff 3 0 0 n mgS^)^ n 1 X 

10i9-ixi02i/cm3 <D#* yyi)^ h^f^^ 
(BSG) K2 4tMt5 (07) . 



[0 0 16] Rid, R I E^^^&iflCj; t), 
* 2 2±Mhi^>f 2 lEB±©BSGS:xyf>^ 
i4UBSG!24^h U>^2 l«l«^<0*itas 
-frS (08) 0 ^<D^. h\y>^2 imm±(DBSGm 
2 4^100 0°C— 1 1 0 0°C, #J;ifi\ 1 0 5 0°C, 
N2 #B^f t?SR«!3a$*T#» h uyf2 IMS 
?!i^Nxt^^v t ;ul l l rt^^itSScS-fr, hU>^ 

*fl£/£i-5 0 P^S«2 0lt N^t^^rV^^S 
1 1 <^*ffiffi«^*3V^T P +^<— 1 2 £fift 9 , 
S*e>ftV^«2 0 a fit, Nx^*^t/VlOff$* 

£>, h t^yf2 1 tc*l£>i£3;*x5 «t 5l:t e 7-ft(ONx 
^**->+^JB«rl*ft*-tf\ ^MK!i7hMl9ir 

^«13±, P+^^««12±MFy7h« 

i9j:i;y-hiMi4eMu ^cojifcy- mh 

tc, yfil 7MNxt° 

^v'ya-ji i l^ffi^y—^mai i 6 ^MtTH i 

(I/TfllMO S F E T £f#5 0 

[0 0 17] ftfc, i9Mil 1 Sr#IttS2<OH 
Jfe^JSrlftBB-rSo 1911 8EiMOSFETOT;viiS 

«3 0»ffifc: KH >m«3 7*s»/*S;h/rv*a o 

^3ri/^/W13 *<0*ffia*6¥##*K3 0« 

y'^^M^tlX^^o Nxt°^^^t^l3 lOil 
MK:ttP'<-^M4 0 ii8»l:o4iS5P+^ 
^^^3 2/^/&£iXT^5o h U>^4 lrtautcifiN 

«) 3 9 fc LTJB^&*LT^5 0 P+^«83 2* 
7f2/£ $ v ^ 5 ^ffi^ fc J* N + ^MtttttMRft^s n + 
y-^S«3 3ttTM$^5 c N + y-xsms 

fflT-l*ft£/&£ixTv^ 0 N + y^S«3 3i:ii7/i/ 

[0 0 18] *fc, l*f(ON+y^ffi«3 3M^±, 
"Tft^^ K9 7 hffi^3 9SO*P^-^S«3 0co_b^ 

4^u^y^yy ayftif^ mi 

t«*^(D|6il3 8^^J:^9^a««$^^TV^6 0 p 
^i«4 0ll P+^^M3 2 J:Nxt^^i/ 
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SFETIi, ir/l-r^(C^B^fc 0 7-«(ON^^t 0 ^^v' 
[0 0 19] 0 i ORrjm l l $:#Itt^ h 5 

c^t/cig^tii, ^ i <Dmmmtmcte<DX\ 

N + S/JJ 3^|ft|fi3 0±^«ff5 0 MmiS, * 
*E4*»fta*l X 1 0 17 c m-3Sa^Nx fc^ t^i 

»S:aAUP+^g«3 2^^$ttTV^o ^ 

42^: UMlfc h ^>f2 1 asKtt&JxTI^ 
6 0 h u>^2 1 OiHw«, 6 /imgflL Si£ df;*, N 
x^^v'-t/WiS 1 c^)0if:5 0/zmJ; 5«MHBi<*o 

R I E^^-^^^^I^firoT^^, C 

iojs®(cssm-r 3 o±cpivy n>x. 

\f9**/*tvm (Pxh 0 ^^>-vyiWf ) 4 3SrSlRW^ 
/£*£it*<5 (II 0) . 

[0 0 2 0] RfC, R I E^s^V^fcifULj; 9 hu> 
^4 lJgffi_L<£>Pg!v'!J ^Vxitf^v'^/Wf 4 3 £xi 

7^/^P^<-^4 0^ h U>^2 lftiJS_h(-0 

ft 5 (il 1) o *<D$L P^S«4 0 
te, Nx \?9$r*/^)Vm 3 1 C0^®^i^{C*3V^TP+^< 
-^fi«3 2to4i5t), Nxk7^t/wf3 1 <DJ¥ 

h uyf4 l tcsfci&sfts J: ^Nxt° 
^ft£ 7 hffi«3 9 ti~ 

«33±, P+^««32±St;K!J7h«|« 

3 9±cy-hifti34eMu ^^itcy-hm 

S3 5 2Stt/w*LSr«»i-*JlftttK3 8 4:*j*i-S. R 
jc, 3 0 III: K i/^ yfi 1 7 SU'Nx t 6 

9*is*frM3 lil(:y-^lffi3 6£^/3;LT0 9 
C^tSiMO SFET$rH5 0 



[0 0 2 1] 

i:i:fc^-fe/uWEESri*<li«f-r5r4:^r-*S. ifc, 

[m®(offiw^i^0^] 

[mi] *«M^¥**sefi(z>Wrffiia. 

[(112] Hl^*-t-¥»#«B<o±ffi^-SBSrai«Ufc 
¥®0 O 

[H3] 11 1 ^*i-*«W*SS««>±iB«)»KE««:RW 

[04] #«w*>sitxg swaa, 

[0 6] *«M^«aSXSS:lfti«i-SWriSia 0 

[in 7] *mn<Dm&^m.*mn-rz>mmm 0 

[0 8] *«M<^»igXSS:lftWi-SWrffiiao 
[HI 9] *«M^**#«B<0WfnBBI 0 
[010] **P^oMitXS^f*P^i-^»®lllo 
[011] *36M^«igxa*»M-r5»rffiHo 

[012] v£M<D¥m&mm<Dmmm 0 

[013] a*<D*»#:$g|t^»ffiHo 
[014] ^*^M^X@Srt^?e-r5Kffi0 o 

[015] mm^m^mzmw-i-zmmm* 
[0i6] ^*coMitxg^i^p^-r5»f®0 o 

[0 17] tt*0ft&X&&RHi-£tfr9BI. 

[0 18] «#<0iKiXg*RBJi-r5*rffiHo 

30. 100, 120 
3 1, 10 1, 12 1 



1 0, 
1 1 , 

1 2, 



3. 
4. 
5. 
6. 
7 , 
8. 
9. 
2 0. 
2 1 , 
2 2. 
2 4 • 

13 3 



3 2 
3 3 
3 4 
3 5 
3 6 
3 7 
3 8, 

3 9, 
2 0a 

4 1 , 
4 2, 



10 2, 
10 3. 
10 4, 
10 5, 
10 6, 
10 7, 
12 8 
12 9 
4 0, 
3 1 
3 2 



2 2 

3 2 
3 4 
3 5 
2 6 



12 7 



hmm. 
km yfi, 



BSGl 



• K!i7 

3 0 . . . P^<— J*^gj^ 

4 3 • • • P^e^^ri/^yi/ 
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